NADPH oxidase is involved in protein kinase CKII down-regulation-mediated senescence through elevation of the level of reactive oxygen species in human colon cancer cells.
We have shown that protein kinase CKII (CKII) inhibition induces senescence through the p53-dependent pathway in HCT116 cells. Here we examined the molecular mechanism through which CKII inhibition activates p53 in HCT116 cells. CKII inhibition by treatment with CKII inhibitor or CKIIalpha small-interfering RNA (siRNA) increased intracellular hydrogen peroxide and superoxide anion levels. These effects were significantly blocked by pretreatment of cells with the antioxidant N-acetylcysteine. Additionally, NADPH oxidase (NOX) inhibitor apocynin and p22(phox) siRNA significantly reduced p53 expression and suppressed the appearance of senescence markers. CKII inhibition did not affect mitochondrial superoxide generation. These data demonstrate that CKII inhibition induces superoxide anion generation via NOX activation, and subsequent superoxide-dependent activation of p53 acts as a mediator of senescence in HCT116 cells after down-regulation of CKII.